Intracellular redistribution of nuclear and nucleolar proteins during differentiation of 32D murine hemopoietic cells.
We have investigated the intracellular localization of four proteins in murine hemopoietic 32D and 32D-derived cells during exponential growth and after induction of differentiation. The four proteins studied were the insulin receptor substrate-1 (IRS-1), the ID2 protein, nucleolin, and the upstream binding factor (UBF), all of which are involved directly or indirectly in the differentiation program. These four proteins were found to be predominantly nuclear (and/or nucleolar) during exponential growth, as expected. In three models of induced differentiation along the granulocytic pathway, IRS-1, ID2, and nucleolin shifted in part to the cytoplasm, where their levels eventually decreased. UBF also disappeared during differentiation, but we could not detect a cytoplasmic shift in this protein. These experiments indicate that induction of granulocytic differentiation in 32D and 32D-derived cells is accompanied by intracellular redistribution of proteins. This nucleo-cytoplasmic shuttle may play a significant role in the changes in gene expression that occur during differentiation.